Reversed total shoulder arthroplasty is a very popular treatment option for all kinds of shoulder pathologies (e.g., rotator cuff arthropathy, acute displaced proximal humeral fractures in elderly patients, eccentric omatrosis, malunions of the proximal humerus) and the indications are increasing [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . In 2016, this popularity is illustrated by the fact that not less than 29 models are commercially available.
Although these modern generations of the reverse shoulder prosthesis vary in specific design details, they continue to adhere tothe Grammont's core principles. In 1987, Grammont et al. introduced two major innovations in the reverse prosthesis: notably a large hemisphere with no neck and a small almost horizontally inclined (155°) humeral component covering less than half of the hemisphere. The main biomechanical advantages of this reverse prosthesis according to Grammont's concept are as follows: 1. the large ball offers a greater potential arc of motion and more stability than a small ball, 2. the small lateral offset (absence of neck) places the center of rotation directly in contact with the glenoid surface and reduces the torque at the point of fixation of the glenoid component, 3. medializing the center of rotation recruits more of the deltoid fibers for elevation or abduction, and 4. lowering the humerus increases tension on the deltoid.
These biomechanical properties lead to better functioning of the deltoid by an increase of its lever arm and moment of action, compensating for the lack of a functional rotator cuff.
However, there are also important limitations of this nonanatomical prosthesis:
The first limitation is its inability to restore active internal and external rotation. This is caused mainly by design limitations of the prosthesis, producing mechanical impingement and malfunctioning of the rotator cuff remnants. It can also be explained by the slackening of the remaining external rotators due to the medialization of the center of rotation. This is why prostheses with a built up lateralized center of rotation exhibit a less weakened external rotation. Another way to overcome this limitation can be found in certain surgical techniques and prosthetic designs creating a more lateral position of the humerus to increase the deltoid wrapping resulting in better tension in the anterior and posterior fibers.
A second limitation of this reversed principle rises from its hinged rotation instead of a spinning rotation as seen in an anatomical setting. This type of rotation requires more space because without it, a conflict between the humeral and glenoid part can occur. Best known is the scapular notching in which the humerus is in conflict with the infraglenoid tubercle. This mechanical impingement also exists in the transverse plane of the body, thereby, limiting the range of external and internal rotation and possibly leading to mechanical prosthetic failure when the tuberosities bump against the glenoid. Nevertheless, this effect seems to be minimized if the shoulder is abducted or flexed by more than 30°. Adaptations of the surgical technique and prosthetic design seems to decrease the incidence of mechanical impingement.
Despite the prosthetic differences of the different brands available, which are found for the baseplate, glenosphere, polyethylene and humeral component, and the fact that from surgical point of view there is more experience some pre-and postoperative problems specific to this reverse polarity remain. In a large, relatively recent review article, Zumstein et al. [21] stated that problems, complications, reoperations, and revisions after reverse shoulder arthroplasty are frequent (44, 24, 3.5, and 10% respectively). Although reoperations were equal in the revision and primary arthroplasty group, revision arthroplasty comes with a higher average problem, complication, and revision rate.
The most important limitation is bony insufficiency at the glenoid. To obtain a good effect, the base plate (with or without glenoid reconstruction) needs to be fixed stable to the native bone.
Bony insufficiency at the glenoid can be seen in primary cases but more frequent in revision cases. Because of the popularity of the reverse prosthesis, the number of revisions and these bony deficiencies will dramatically increase.
In the first article (Seebauer and Ekelund), current methods to reconstruct the glenoid are discussed. However, sometimes the bony deficiencies can be so challenging that no reconstruction can be performed. In the second article (Cahier et al.), several possible solutions and their outcome are evaluated.
Postoperative, it seems that instability is one of the most frequent complications that always leads to revision. In the third article (Alikhah and Scheibel), some thoughts and therapeutic suggestions on this difficult topic are described.
Another postoperative complication that seems to be seen more frequent is spina scapula and acromial fractures.
